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The Earth’s Surface: A Sponge,

and Savings Account
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Types of Aquiters, Well
and Groundwater Flow
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Natural Surfaces Hardened Surfaces
Absorb Rain Water Repel Water

-Slow Absorption More amd Faster Runolt
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Trees Mean L ess Runoff
Some Statistics — Univ. of Wisconsin

m Fayetteville, Arkansas found increasing tree
canopy from 27-40% reduced thelr storm water
runoff by 31%

m South Miami residential study found that a 21%
existing tree canopy reduces the storm water
runoff by 15%

m For every 5% of tree cover added to a community,
storm water Is reduced by approximately 2%
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Deep root systems of native grasses and forbs. Note shal-

loww root systern ﬂf conventional blue qrass turf at ﬁzr Ieﬁ.

Drawing courtesy of Conservation Research Institute,



Fig. 3: Water Infiltration Rates

Type of Plant Rain Absorbed
Bluegrass Lawn 0-2 inches/hour
2-year-old Native Switch Grass 7.5 inches/hour
Mature Forest Undergrowth 21 Inches/hour

Data from Luna Bharati, “Infiltration Studies Along Vegetated
Riparian Buffer Zones,” lowa State University MA Thesis.
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Stor mwater management has not |mproved.
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$hallow roots, mowed riparian zone

raditional street stormwater design

» Traditional guttersand disposal

/::;; In short: Move it downstream



Conventional Pipe and Pond Centralized Control




New Trend: Decentralized Approach
Quallty and EfflClency

Somerset, Md - 80 acres



Figure 8-2. Bioretention Area

GROUNDWATER EECHARGE FACILITY

In-situ soils should have a high
infiltration rate (at least 17hr).
Soil filter depth should be at

least 2.5°.

source: PGDER.



“One body of disciplinesis
emerging.”

Modern solutions are integrating
biology, engineering, soil science, plant
science, horticulture, landscape
architecture, city planning and other
sciences and the arts.



Residential Scal
Bioretention

“Get er done”’









Place bioretention farthest from the water table.
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Runoff
reduced by
35,000
gallons of
water.

90 Percent
Reduction
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o RUTGERS How much water does this treat?
L7 SOQRERATIVE

«  90% of rainfall events are less than 1.25°
«  New Jersey has approx. 44" of rain per year
+ The rain garden will treat and recharge:
0.9 x 44" = 40" /year = 3.3 ft/year
« The rain garden receives runoff from 1,000 sq.ft.

«  Total volume treated and recharged by the rain garden
15 1,000 =q. ft. x 3.3 ft. = 3,300 cubic feet,

which is 25,000 gallons per year

Build 40 of these and we have treated and
recharged 1,000,000 gallons of water per year!

a

A RUTGERS RUGERS

Ruifelineg on the Fast = Froviding dalutians far fre Fufors



Figure 4-3. Frequency of Small Storms
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Washington, DC -
Reagan National
2001 Daily Rainfall
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Source: NOAA.




90 percent removal of bacteria

56-86 per cent removal of metals (Cu and Zn)

65-68 per cent removal of phosphorus (one was
22 percent —removal dependson basin material)

40-65 percent removal of nitrogen

Water temperaturereduced 5-10 degrees
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Por ous
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http://www.psat.wa.gov/Publications/LID_studies/images_large/03 Porous driveway PRATUM2.jpg

LID Site

Reduced
Imperviousness

Conservation of

Create a Hydrologically Functional Lot

Forous
Pavement




Public Works Scal
Bior etention

Forget about gravity.
Water flows toward money.
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Seattle’s Street Edge Alternatives Program

Afier Completion = January 2001
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Two years of
monitoring:

Infiltrates
98% of a 2-
year, 24-hour

storm event

(1.68-inches)

peak runoff
rate and
volume.




il ' | L ‘ W\ ey
=l b e
] ) L - B EGNEEPED SOL FETENTON SRE | SURFACE STORME
ol Y FAMEERED 501 FEMICNPOND | 4FACE STCRAGE
Il | T esalee  AGNEAED S FEEMION ' 2" SRECE SORNE

SR GOV SORNG







Mature












. MODIFIED SIDEWALK | SIDEWALK WITH
"W/ MONOLTHIC CURB | MONOUTHIC CURD
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Street Type

Community
Benefits

Local street
SEA Street

one sidewalk per block
new street paving
traffic calming

high neighborhood
aesthetic

Ecological Benefits

% impervious area

Cost per block
(330 linear feet)

high protection for aguatic
biota
mimics natural process

bio-remediate pollutants

35%

$325,000

Local street
Traditional

two sidewalks per block
new street paving

no traffic calming

no neighborhood
aesthetic

high protection from
flooding

same water quality

35%

$425,000



Rain garden or
compost-amendad soil

._
l :

Side sewer

Cisterns catch roof runoff during storms, then slowly
release it, to prevent flooding and sewer overflows,



3 .-nr""

. -~ f-uull | &

“m.ﬂ'.—

e
Fl'h T

thlllnll'nﬂl 'liI‘l::ll-
pre-construction




7123 SE I'owell







Y ou can create
ditchesthat not
only convey water
but that also
absor b water .
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Street Type Collector street Collector street
Cascade Traditional

Community no street no street

Benefits improvement improvement
moderate no neighborhood
neighborhood aesthefic
aesthetic

Ecological Benefits

high water quality

high protection from

protection flooding
some flood some water quality
protection
% impervious area _
35% 5%
Cost per block -
(330 linear feet) $285,000 $520,400




Commercial Scal
Bior etention

Reality Environmentalism



S. Edgar David 8
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L_ANDSCAPE ARCHITECTS
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Green Roofs
In collaboration with Charlie Miller of Roofscapes Inc. and David Brothers
Landscape Services. S. Edgar David Associates provides design for
Green Roofs and Rooftops Gardens
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Vegetation

Growing Medium

Drainage, Aerafion, Waler Storage
and Fool Bamer

Insulation

Membrang Profection
and Root Barrier

Rocfing Membrane

Structural Support ¥

Source: American Wick Drain Corp.
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with Infiltration garden .




Buckman Terrace Apartments (303 NE 16th Ave. )
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= Urban Drainage

-  Cascade of Pools

= Cleans Stormwater Runoff
- Educate

= Art integration

- Pea Patch
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Figure 8-15. Drainage in
Both Types of Pavement
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The Miami Orange Bowl —
“tailgate party” parking

The Pentagon
now uses
pervious grass
paving for
helicopters.







Figure 10-8. Map of Proposed Conditions (LID Design)
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Table 10-5. Composite CN Calculation for Proposaed Condition Using LID



Table 6-1. Functions of LID Features

Effect or Function

Feature o = or o N\=aao
Soil Amendments X
[Bicretention X X X X
 Dry Wells X | X X
Filter Strips X X
Vegetaied Buffers X X
(GGrassed Swales X X
Infiltration Trenches R X
Inlet Devices X
Rain Earrels X
Cisterns X
Tree Box Filters X
Vegetaied Roofs X X X
Fermeable Pavers A X




Our Vision for Ellington:

Use Natural Solutions
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Creek Banks Need Large, Dense and Wide Forested Buffers
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water. Never

again will it
cause death or
make the land
unproductive.”

-

-

“And the water
hasremained
wholesome to

L thisday. ..”
o 1Kings 2:21
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